Effects of normobaric hyperoxia on hemodynamics and O2 utilization in conscious dogs.
Normobaric hyperoxia decreased resting whole-body O2 consumption in conscious dogs by equal (Fick) contributions from decreases in cardiac output and in the arterial-venous difference in O2 content. The decrease in O2 consumption was fully developed by 20 min, was maintained for at least 1 h, and was both reversible and reproducible. Hyperoxia also decreased heart rate, right and left ventricular work rates (and therefore, presumably myocardial O2 consumption), and pulmonary vascular resistance; and increased systemic vascular resistance and right atrial pressure. Paradoxically, hyperoxia did not change O2 delivery. This latter observation together with the decrease in O2 consumption produced a unique vertical orientation to the O2 consumption-delivery relationship induced by hyperoxia. It is concluded that hyperoxia may decrease metabolic rate and substantially alter hemodynamics, which may have important implications for understanding the metabolic regulation of oxygen utilization and for the medical and nonmedical uses of oxygen.